Abstract. Lakes affect local weather and climate. This influence should be taken into account in NWP models through parameterization. For the atmospheric simulation, global coverage of lake depth data is essential. To provide such data Global Lake Database (GLDB) has been created. GLDB contains information about lake location (latitude, longitude), water surface area, and lake mean and max depths. The mean depth is provided as a gridded data set.
Introduction
According with the latest research in the world there are ∼ 117 million lakes with an area of more than 0.002 km 2 . Totally, they occupy about 5×10 6 km 2 , which is about 3.7 % of the earth's surface (Verpoorter et al., 2014) . Lakes affect local weather and climate (Eerola et al., 2014; Samuelsson et al., 2010) . In addition, lakes can affect global climate (Bastviken et al., 2011; Raymond et al., 2013; Stepanenko et al., 2011) .
Lakes influence the structure of the atmospheric boundary layer by affecting the surface fluxes, influence temperature, amount of precipitation, generate night convection and intensive thunderstorms and winter snowstorms, increase wind speed and change energy balance between atmosphere and surface.
To take into account lake influence in NWP models GLDBv1 has been developed (Kourzeneva et al., 2009 (Kourzeneva et al., , 2012 . It contained in situ lake mean depth gridded data and includes slightly more than 13 000 lakes. However total number of lakes on the Earth's surface is much largeraround 117 million according to the latest estimates. To take some extra lakes into account GLDBv2 has been created. The new version contained in situ information about more than 13 500 lakes, and indirect estimates of the mean depth for the boreal zone lakes based on their geological origin (Choulga et al., 2014) . GLDBv2 has been upgraded to GLDBv3 with indirect mean depth estimates for the rest of the world and with some depth corrections for unidentified rivers. GLDBv3 contains in situ information about 14 960 lakes and consists of several data sources: lists of lakes with in situ data, indirect depth estimates, global lake cover and digitized bathymetry. This third version of GLDB is a global lake depth data set with in situ and estimated values on the ∼ 1 km grid.
Towards GLDB version 4

Introduction of new data sources
The aim of the actual upgrade of GLDBv3 is to add new reliable in situ data from different sources. New data will be used to verify and update indirect depth estimates and to calculate and add new indirect estimates for the region where they were absent before. New in situ data is col- Only natural lakes can be used for depth estimates based on geological origin of lakes. That is why Limnology institute global database was especially important. It has vast dataset (∼ 58 000 records) with mainly natural lakes. Global Reservoir and Dam Database (GRanD, ∼ 14 500 records) has only man-made lakes and reservoirs, which are locally managed, and should be treated separately in NWP models. In addition, national databases, articles and other scientific or semi-scientific open sources have been checked in order to verify or complete lake depth information in GLDB.
Cross-check of the list of lakes
Data cross-checking is extremely painstaking and timeconsuming process, that has to be done in order to upgrade GLDB with reliable in situ data. It is acceptable that all sources of in situ data may have inaccuracies -limitation of measuring instrument. Random errors and systematic outliers should be eliminated from new data. A special semiautomatic procedure is developed for data cross-checking to either add or reject new data to GLDB. Preliminary random check of GRanD and Limnology institute datasets showed inaccuracies in such cases:
-Coordinates -location error: incorrect conversion, sign, decimal separation point.
-Water surface area/volume -measurement unit error.
-Mean depth data -incorrect lake depth units or instead of mean lake depth is presented max lake depth (or family lake mean depth).
-Duplicates -same lake is mentioned several times with different information. For example, Chinese reservoir has been mentioned three times with depths varying from 10 to 20 m in Global Reservoir and Dam Database (GRanD) (Fig. 1 ).
Indirect depth estimates from GLDBv3 have been verified against newly collected in situ data. Information about 533 of the lakes all over the globe have been used. Although RMSE is less for indirect estimates than for default depths of 10 m, BIAS has the same absolute value and is less than 1 m. Table 1 shows importance of natural lakes and reservoirs distingiushing. This shows that indirect depth estimates based on geological origin of lakes should be used only for natural lakes (not man-made ones!) ( Table 1) .
Comparison with ECOCLIMAP lake coverage
In total, more than 3000 in situ lake depths all over the globe have been added. But only 17 % of them were found on the global ecosystem map ECOCLIMAP2 (Champeaux et al., 2004) that is used as lake cover in GLDBv3. Almost half of unfound lakes have area less than 1 km 2 . Thought 2.5 % of unfound lakes are larger than 50 km 2 . For example, Burullus el Nahr lagoon (31 • 29 N 30 • 52 E) in Egypt with surface area 566 km 2 is brackish shallow waterbody. On the ECOCLIMAP2 it is presented as a part of Mediterranean Sea (Fig. 2) .
Oder Bay Lagoon (53 • 48 16 N, 14 • 8 25 E) on the border of Germany and Poland with water surface area of almost 700 km 2 , has mean depth less than 4 m. So, on the lake cover the lagoon is presented as a part of Baltic Sea (Fig. 3) . It should be kept in mind that sometimes inland coastal water bodies get be merged with ocean waters.
For man-made lakes it should be taken into account that new reservoirs emerge all the time all over the globe. For example, Indira Sagar Reservoir (22 • 17 01 N, 76 • 28 28 E) in India with water surface area of more than 900 km 2 and mean depth around 13 m was built in 2005 (Fig. 4) . This reservoir is omitted on ECOCLIMAP2, which is based on 1999-2003 satellite data (Fig. 4b) .
The last example is Egyptian saline lake Mariout (31 • 9 11 N, 29 • 53 55 E) with surface area of less than 65 km 2 and mean depth 1 m (Fig. 5) . It is completely missing from the lake cover due to ECOCLIMAP2 algorithm has not been recognized heavy eutrophication water.
Conclusions
GLDB quality is determined by its major information sources -in situ measurements (are used directly and for indirect depth estimates). Several weather centers, like ECMWF, HIRLAM and COSMO, already use GLDB for their research and operative issues, so it is very important to maintain dataset quality on the same level or higher, so all new in situ data have to be carefully checked in advance.
New in situ data have been collected from major global sources, where unfortunately preliminary random check identified some significant errors in location, measure- ment units and even lake identification. In total more than 3000 new in situ lake depths have been added to Global Lake Database GLDB. Dataset quality control is very important and all new in situ data has to be carefully checked in advance, because GLDB is already used by several global weather centers (e.g. ECMWF) and limited-area modelling consortia (e.g. HIRLAM and COSMO) for research and operative issues.
Over 83 % of newly added data have not been found on global ecosystem map ECOCLIMAP2. Main reasons for data set mistakes are:
-inland coastal waters are merged with ocean, -map ECOCLIMAP2 does not contain all lakes amount, -inaccuracies in water detection lake cover algorithm, -lake is simply too small for the horizontal resolution, realized in ECOCLIMAP2.
In the future newly added in situ data will be used for verification and upgrade of indirect depth estimates.
In future, it is planned to increase GLDBs horizontal resolution. To solve these problems with unfound lakes it is supposed to use continuous depth fields concept. In this case, it will be possible to use a typical mean depth value for the region.
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